Preparation of efficient gene carriers using a polyamidoamine dendron-bearing lipid: improvement of serum resistance.
In a previous study, we developed a novel cationic lipid consisting of polyamidoamine dendron of third generation and two dodecyl chains, designated as DL-G3, which in combination with a fusogenic lipid dioleoylphosphatidylethanolamine (DOPE) achieves efficient transfection of CV1 cells by synergetic action of the proton sponge effect and membrane fusion. This study examines the effect of serum on the transfection activity of the DL-G3-DOPE-plasmid DNA lipoplexes. The transfection activity of a lipoplex with a composition optimized in the absence of serum decreased markedly in the presence of serum. However, the lipoplexes that induce efficient transfection in the presence of serum were obtainable by controlling the charge ratio of the primary amine of the DL-G3 to the phosphate group (N/P ratio) and DOPE content. The complex, which exhibited the highest transfection activity in the presence of serum, has a lower N/P ratio and higher DOPE content than that optimized in the absence of serum. Whereas disintegration of these complexes was induced by addition of heparin, which is a polysaccharide with negatively charged groups, the complex that retained transfection activity in the presence of serum required more negative charges of heparin for complex disintegration. That result implies its higher stability against negatively charged serum proteins. Comparison of the serum-resistant complex with some commercially available transfection reagents, such as Lipofectamine and SuperFect, indicates that the DL-G3 complex achieved more efficient transfection of these cells in the presence of serum.